Land degradation is becoming a serious environmental issue threatening fertile agricultural soils and other natural resources. There are many driving forces behind land degradation. The expansion of artificial surfaces due to various economic activities, such as housing, industry, and transport infrastructure, known as soil sealing, constitutes one of the most intensive forms of land degradation in urban regions. Measures to halt and reverse land degradation require both strong land-use management policies, as well as effective spatial planning mechanisms. In this regard, strategic spatial planning has been increasingly practised in many urban regions worldwide, as a means to achieve sustainable land-use patterns and to guide the location of development and physical infrastructures. It is reasonable, therefore, to expect that strategic spatial planning can counteract the outlined undesired land degradation effects, specifically those resulting from soil sealing. In this paper, we review strategic spatial planning literature published between 1992 and 2017. The focus is on the phenomena causing land degradation that are addressed by strategic spatial planning literature, as well as on the mechanisms describing the role of strategic spatial planning in land degradation reduction. Results show that sustainable development and environmental concerns have become core objectives of strategic planning in recent years, yet references to the drivers of land degradation are rare. The mechanisms that exist are mainly intended to address environmental issues in general, and are not aimed at reducing particular forms of land degradation. The paper concludes by sketching future research directions, intended to support strategic spatial planning and land-use policymaking related to coping with the global phenomenon of land degradation.
Introduction
Land-use practices vary greatly across the world. Their ultimate outcome, however, is generally the same: the acquisition of natural resources for human needs, often at the expense of degraded environmental conditions, and thus increased pressure on land, soils, and water resources [1, 2] . As a result, land degradation has become one of the most preoccupying environmental issues on global, regional, and local scales [3] . This has generated attention from supranational organizations, such as the United Nations and the European Union (EU), as well as from the scientific community [4] [5] [6] [7] . In accordance with both scientific and policy-oriented literature, land degradation is understood in this paper to be the result of interactions between physical and human factors, which generate a progressive reduction in the productive capacity of ecosystem services derived from land. The consequences of Several examples back the Commission's claim that sound regional and local spatial planning in each of the EU member states can counteract the negative effects of land degradation. The Danish Spatial Planning Act, for instance, is given as an example, because it contains strong restrictions on the construction of large shops and shopping centres on greenfield sites outside the largest cities. The spatial planning acts of some Austrian federal states are also given as examples, because they allow for the identification and delineation of priority fertile agricultural soils and protected green areas. Soil protection and land degradation reduction are not explicitly mentioned as goals in the Austrian planning acts; they are, however, implicitly covered by the various roles soils fulfil in ecosystem functioning [20, 27] . Bearing in mind this set of initiatives at the European policy level, one could expect that strategic spatial planning would be an effective approach to terminate and reverse the outlined undesired land degradation processes, especially those resulting from urbanization and the consequent sealing of soils.
Since the 1990s, strategic spatial planning has been increasingly undertaken at the urban-regional level. Throughout the past two decades, the common objectives of strategic spatial planning have been the identification of a coherent spatial development strategy to frame the medium-and long-term development of urban regions, and the framing of an integrated spatial logic regarding land use, natural resource valorization, and major infrastructure development, such as housing and transportation [31, 32] . Strategic spatial planning has been chosen as the specific policy field to be investigated in this review paper, because it is principally about vision-building, which involves various actors and is multi-dimensional, embedded in socio-political and institutional complexity; it is also influenced by power configurations and governance arrangements [33] . In addition, it makes more sense to focus on strategic spatial planning because this type of planning provides a narrower view of specific issues over a longer period of time when compared to spatial planning or land-use planning, which offer rather short-term perspectives. Furthermore, strategic spatial planning processes are often non-binding, and are thus less tailored to legally binding spatial planning and policy instruments, thus offering more advantages in a systematic review and generalizations that will help push the scientific frontiers and policymaking agendas further.
The geographical focuses of this review are urban regions. We have selected urban regions as a spatial scale of analysis because preserving and further valuing ecosystem services is a crucial task in urban regions [30] , and because soil sealing, due to urban settlement expansion and infrastructure development, tends to occur on the most fertile agricultural soils [34] . Following the most recent literature [35] [36] [37] [38] [39] , urban regions are defined in this paper as multi-functional territories composed of a core city (i.e., the urban area) and a surrounding area, with fuzzy boundaries that have statutory meanings (e.g., an institutionalized regional government) or are the result of informal governance arrangements and multi-level government cooperation. An example of such an urban region can be found in Norway; the Norwegian urban region of Oslo-Akershus is the result of governance arrangements among municipalities, including the Oslo core urban area and the 22 municipalities of the surrounding area of Akershus County [33, 40] ). The Oslo-Akershus urban region, with a combined land area of approximately 5000 km 2 , is tied together by manifold functions (e.g., commuting, economic activities, as well as shared education and health services) and multi-purpose land uses, such as residential, industrial, transportation, trade and retail facilities, agricultural areas, and forestry.
The prime research objective guiding this literature review is to effectively push a new research agenda that is adequate to support strategic spatial planning and land-use policymaking for coping with the scale and speed of the global phenomenon of land degradation. This objective has resulted in two research questions that form the structure of the article: (1) What are the key phenomena of land degradation that have been addressed by the strategic spatial planning literature between 1992 and 2017? (2) What mechanisms of strategic spatial planning can contribute to land degradation reduction? This paper is focused, thus, on assessing published scientific literature on strategic spatial planning, and not on evaluating its practice-for example, through an evaluation of strategic spatial plans currently in force in urban regions. An assessment of the linkage between strategic spatial plans and land degradation phenomena will be done elsewhere.
The paper is organized as follows. The next section presents the methodology adopted by this research, followed by a section that presents the results of the systematic literature review through a content analysis of the selected sample of published records. The subsequent section critically discusses how the phenomena of land degradation are addressed by the strategic spatial planning literature, followed by a discussion of the mechanisms describing how strategic spatial planning can help reduce land degradation. The last section concludes the paper with prospects for expanding the research and policymaking agendas, with respect to the roles of strategic spatial planning in land degradation reduction.
Research Methodology
Literature reviews can take two forms: they can be either (i) a review that serves as background for an empirical study, or (ii) a standalone piece [41] . A background review is commonly used to justify decisions made in research design, to provide theoretical context or identify a gap in the literature that the study intends to bridge [42] . A standalone review endeavours to make sense of a body of existing literature through the aggregation, interpretation, explanation, or integration of existing knowledge [43] . The systematic literature review method is thought to minimize researcher bias regarding the inclusion or exclusion of published records. It also helps to ensure that the literature is reviewed and critically analysed with transparency [44] . By critically analysing and synthesizing a group of related studies in the literature, it is possible to help push the knowledge frontier further, and to pave the way for new research agendas, as this paper intends to do [45] .
This review paper employed a systematic, standalone review method of the literature on strategic spatial planning published between 1992 and 2017. This timeframe takes the 1992 Rio Declaration on Environment and Development as a starting point (UNCED) [46] . Furthermore, this review has the characteristics of a critical systematic review, in that it compares a set of documents within the literature against an established set of criteria [47] [48] [49] . The literature search and selection of the final sample of scientific publications were followed by a detailed qualitative content analysis. The search for published literature and the content analysis procedures followed in this review were based on the "Preferred Reporting Items for Systematic Reviews and Meta-Analyses" (PRISMA) guidelines [50] [51] [52] [53] . The PRISMA guidelines were complemented with the literature review steps proposed by Xiao and Watson as well as Gomersall et al. [36, 44] . The databases Google Scholar [54] and Web of Science [55] were used in the systematic search, because they cover the cross-disciplinary scope of this paper. Google Scholar includes journals, conference papers, theses and dissertations, academic books, pre-prints, abstracts, technical reports, and other scholarly literature across broad areas of research, including spatial planning and related disciplines, and is managed by the Google Corporation. Web of Science, which is maintained by Thomson Reuters, includes more than 10,000 journals, and combines several indexing databases from various disciplines, including spatial planning and land change science. The literature search and content analysis were executed and finished in December 2017. The overall systematic literature review was composed of six steps, as described below:
• First step-formulating the research problem: The research problem was formulated as the following: Can strategic spatial planning contribute to land degradation reduction? • Second step-elaborating the search queries and searching for literature: In line with the formulated research questions and the research problem, we elaborated the following search queries: (i) land AND degradation; (ii) "land degradation"; (iii) "degraded land"; (iv) "land management"; (v) "agriculture land"; (vi) "agriculture soil"; (vii) "soil sealing"; and (viii) "sealed soil". These query terms were used always use in combination with the search terms [AND strategic AND spatial AND planning]. For example, we entered into the search bars of Google Scholar and Web of Science the combined query "'land degradation' AND strategic AND spatial AND planning". A published record was included in the results if it matched the search criteria, that is, if it (i) dealt with strategic spatial planning conceptually or empirically, and (ii) was published between 1992 and 2017 in an English-language peer-reviewed academic journal, as a conference proceeding, as a working paper, or as an academic book or book chapter in an edited volume. In this step, we retrieved those published records that contained at least one of the identified search queries, either in the title or in the abstract, as long as they matched the search criteria. A total of 188 records were identified and downloaded as portable document format (PDF) files. In our view, this procedure offers advantages when compared to other systematic review techniques, as it allows for the collection of a larger set of published records, and thus provides substantially more material for an in-depth analysis of the stated research problem.
• Third step-screening the abstracts of the preliminary selection of published records:
We screened the abstracts of the 188 records in detail, to assess their meaningfulness regarding the research questions, and excluded 53 records; a total of 135 records remained. In the course of this qualitative selection, we mainly excluded papers without a clear focus on strategic spatial planning, or those that only marginally referred to strategic spatial planning.
•
Fourth step-assessing quality by reviewing 135 full texts: The remaining 135 published records were assessed for quality, which required a thorough reading. A further 25 records were then excluded, because they mainly focused on processes of strategic spatial plan making in the context of marine spatial planning [56] , or the integration of geographic information system tools in participatory strategic spatial planning [57] ; this resulted in a new total of 110 records.
Of the final sample of 110 records, 28% were mainly conceptual publications, 50% were empirical publications with at least one case study, and 22% were conceptual publications with a number of case studies as illustrative examples. Although there was no geographic limitation in the search for scientific literature, most of the selected empirical publications with at least one case study address European urban regions, representing the strength of the scholarship and potentially the strength of the strategic spatial planning practice in this part of the world. There are, however, published records providing illustrations of processes of strategic spatial planning in, for example, Hong Kong (China) [58] , Cape Town (South Africa) [59] , Portland (Oregon, U.S.) [60] , and in urban regions in Australia [61] .
Fifth step-elaborating a list of search terms and performing a content analysis of the final sample: A final sample of 110 published records was thus compiled for more detailed content analysis through the use of the following search terms:
Search terms related to land degradation phenomena: (i) agriculture land, (ii) agriculture soil, (iii) land degradation, (iv) degraded land, (v) land management, (vi) brownfield redevelopment, (vii) controlling urbanization, (viii) urban sprawl, (ix) soil sealing, and (x) sealed soil. Search terms related to environmental issues in general: (xi) ecological aspects, (xii) ecosystem services, and (xiii) environmental concerns.
We searched for these 13 terms in each of the selected 110 PDF files. The paragraphs containing at least one of the listed terms, along with the reference and page number, were then copied to a separated database for an in-depth qualitative analysis. 
Results

Key Phenomena of Land Degradation Addressed in Strategic Spatial Planning Literature
Strategic spatial planning gained popularity, both in theory and practice, mainly after 1992. It is after this year that the literature seeks empirical evidence of the application of strategic spatial planning, while expanding theoretical considerations, primarily regarding strategic spatial planning's objectives. The phenomenon of land degradation and the associated negative effects of soil sealing have been largely neglected by the strategic spatial planning literature published between 1992 and 2017. There are, however, some noteworthy findings showing that ecological aspects, sustainable development (balancing ecological, economic, and social issues), and environmental concerns were increasingly considered in strategic spatial planning debates over this period. Yet these references and overall environmental preoccupations emerged without much specification regarding what kind of "environmental concerns" researchers and practitioners were preoccupied with. For example, Jurgens in 1993 touched upon the idea that land use and land development were in dire need of a planning approach that was firmly grounded in ecological knowledge. Jurgens urged planners to adopt mechanisms to prevent the degradation of ecological systems, and thus contribute to sustainable development [63] . Roberts and Chan, four years later, expanded on Jurgens' claims, but did not report directly on land degradation. Instead, they underlined the clear signs of growing environmental degradation, mainly in the least-developed countries. Roberts and Chan also underlined the dangers of urbanization and development processes [64] . Healey et al. developed Roberts and Chan's concerns further, and pointed out examples of spatial plans in Europe that were intended to control urbanization [65] . It was with the publication of the book by Healey et al. in 1997 that environmental concerns entered the strategic spatial planning discourse with higher intensity. Land degradation, however, was still absent from the empirical work of Healey et al. [65] .
The book by Healey et al. is a flagship work on strategic spatial planning, and is relevant to the arguments put forward in this review, as well as the overall objectives of this special issue on land degradation and sustainable land management. Healey et al.'s book reports on the evolution of strategic spatial planning towards more sustainable land management. For example, while in the 1960s a strategic spatial planning approach to land use in urban regions was dominant, by the 1990s, strategic spatial planning was more focused on infrastructure investment, urban transformation projects, the location of business parks, and the development of new housing [65] . From the 1960s onwards, strategic spatial planning started to put more emphasis on emergent sectorial conflicts among urban development projects, environmental concerns, and agricultural land uses in urban regions [66, 67] . It is, however, only after 2000 that the literature more often started to highlight the need for strategic spatial planning to be a cooperative process involving the transport, economic affairs, and agriculture departments of municipalities and regional entities, each contributing to more sustainable practices of land management [68] .
Based on the selected records published between 2002 and 2006, we can argue that strategic spatial planning literature started to become more proactive in this period, regarding the need to preserve the environment, secure sustainable development, and control urbanization. For example, in 2002, Watson reflected on the utility of high-density urban development as a means of reducing the urbanization of rural land [59] ; Chan, reflecting on strategic spatial planning processes in Hong Kong, argued that strategic planning expanded its focus to include the notion and tenets of sustainable development. This shift in strategic spatial planning in Hong Kong was the result of an increasing awareness that signs of environmental deterioration had begun to emerge. In this case, strategic spatial plans were developed with the intent of addressing environmental degradation overall [58] . It was with the work of Carsjens and van der Knaap in 2002 that a call was made to interpret land-use allocation issues as complex spatial planning problems [69] . After 2003, the literature began to prominently debate the complex relationships between strategic spatial planning interventions, land use, and property development processes. In this period, land degradation issues were also rarely debated by those researching strategic spatial planning. An increasing awareness of environmental issues, however, is visible in the publications from this time. Albrechts, Healey, and Kunzmann published a flagship paper on strategic spatial planning, which provided examples of a number of strategic plans that were prepared with the objectives of stopping the deterioration of the environment, and of providing effective answers to the needs of different sectors of society (housing, economy, nature, agriculture, and infrastructures) [32] . Albrechts', Healey's, and Kunzmann's reflections were a replication of the empirically-substantiated cases of strategic spatial planning presented in the book by Healey et al. [65] .
Based on the selected records published between 2007 and 2011, a shift in the focus of strategic spatial planning is apparent compared with previous years. For example, a number of papers focused on more specific environmental issues, such as water management [70] or climate change [71] , yet there were still no direct references to land degradation phenomena. It is in such a context of a broader conception of the ecosystems approach to strategic spatial planning that water management policies, especially in Europe, strained to integrate land management and living resources. It is in this period that a wake-up call regarding the social and economic impacts of environmental degradation was sent to governments, and to the public in general. The aim was to spur the development of sustainable land management policies. For example, in Romania, several participatory planning mechanisms were introduced, based on the demands of the three 1992 Rio de Janeiro conventions: the Convention on Climate Change (UNFCCC), the Convention on Biological Diversity (UNCBD), and the Convention to Combat Desertification (UNCCD). Other jointly-prepared land management policies were implemented with the intent of improving soil quality and water storage capacity. As a positive consequence of the participatory planning mechanisms, the implementation of development plans and the successful application of the Romanian Land Reclamation Fund (Law 18/1992), a large-scale afforestation of the degraded areas was put into practice [72] .
Based on the selected records published between 2012 and 2017, it is possible to give examples of research projects concerning the linkage between land-use planning, land management, and spatial (strategic) planning. For example, Stead identified a large number of European-based projects containing best practices in spatial planning. Stead highlighted the projects "RESCUE-Regeneration of European sites in cities and urban environments", which was aimed at brownfield regeneration, and "TRANSLAND-Integration of transport and land-use planning", which was developed to identify best practices in transport and land-use planning [73] . In line with Stead, Todes argued that linking strategic spatial planning and infrastructure development rests on the premise that infrastructures play important roles in shaping the spatial organization, as well as the sustainability and inclusiveness of urban regions in both developed and less developed countries [74] . It was only in 2012 that soil sealing processes and the consequent impacts on land degradation emerged in the literature [62] . Scolozzi contended that soil sealing had become a political issue and a serious environmental concern of policy makers. These authors also highlighted the fact that between 1950 and 1990, in many Italian urban regions, more than 20% of natural and agricultural land was sealed due to urbanization and infrastructure development [62] . Furthermore, Scolozzi showed that little attention has been paid to the negative effects of soil sealing on natural and agricultural land; however, this author convincingly states that knowing the effects of soil sealing is very important for guiding strategic spatial planning towards a more sustainable environment.
The role of neoliberal thinking in urban politics [75] , in spatial governance [76] , and urban development projects [77] has been part of academic debates among spatial planning experts and human geographers since the early 1980s. However, it became more widespread and focused on strategic spatial planning starting in 2012 [78, 79] . For example, some authors have been debating the linkage between neoliberal urban planning policies and strategic spatial planning in relation to growing socio-spatial inequalities, a lack of affordable housing [80] , and transboundary environmental threats [81] . In spite of critics who argued that strategic spatial planning had become increasingly co-opted into the dominant neo-liberal discourse, only a few examples of strategic spatial plans concerned with societal progress, equal living conditions, and a good and lasting sustainable environment for the benefit of people could be identified [82] . Not until the literature published in 2017 did we find evidence of the phenomena of land degradation being debated in strategic spatial planning literature, despite academic and policy-oriented documents suggesting a dramatic intensification of land degradation owing to weakly-planned urban and infrastructure developments [3, 4, 21, 22] . Soil sealing and related processes of urbanization were contested in an edited book, due to their contribution to the reduction in the amount of agricultural land in urban regions [83] .
In summary, the findings of this systematic review show that in the past 25 years, the strategic spatial planning literature we assessed largely neglected land degradation. However, environmental concerns, as well as aspects of nature protection and measures intended to control urbanization, have been preoccupations of those involved in strategic spatial planning research and practice [82, 84, 85] . Table 1 provides a summary of the findings. The second step of this literature content analysis sought to identify and debate mechanisms and measures describing the role of strategic spatial planning in contributing to land degradation reduction. 
Mechanisms of Strategic Spatial Planning that Can Contribute to Reducing Land Degradation
Our findings show that the mechanisms of strategic spatial planning that can contribute to land degradation reduction are mainly intended to overcome the drawbacks of environmental dereliction in general, and not to overturn the negative effects of land degradation. References to mechanisms describing, for instance, how strategic spatial planning can counteract urban expansion and consequently limit soil sealing processes are limited. It was possible, however, to identify a handful of significant examples of how strategic spatial planning worked by itself as a mechanism with the following goals: (i) supporting sustainable rural development [63] , (ii) balancing urban and rural development [66] , (iii) preventing environmental degradation [86] , and (iv) safeguarding agricultural land from exacerbated urban expansion [87, 88] . For example, Murray underlined that most of the strategic spatial plans in the U.K. and Ireland developed in the 1990s were thought to support public-sector investment in infrastructure, but to work also as spatial guidance documents for sustainable land management [89] . Focusing on the Dutch spatial planning system, Salet and Woltjer gave the examples of the "establishment of development agencies", "contract and project management", "financial and taxation expertise", and "pro-active use of land policies" as strategic spatial planning mechanisms that supported the sustainable management of natural resources, including water and land [90] . Searle and Bunker gave the example of the 1992 Portland Regional Framework Plan (Oregon, U.S.) to stress that this was a pioneering plan, because it proposed a number of mechanisms aimed at safeguarding land for natural resource protection outside of the urban growth boundary [60] . The plan, officially adopted in 1997, identifies regional policies to implement the 2040 Growth Concept. The 2040 Growth Concept, a long-range plan amended in 2014 as part of the adoption of the Climate Smart Strategy [91] , encourages, among other things, a compact urban development that uses land and money efficiently, as well as the protection of farms, forests, rivers, and natural areas [92] .
Starting in 2015, the strategic spatial planning scholarship began to acknowledge strategic environmental assessment (SEA) as a mechanism to integrate environmental concerns into a more strategic planning process [93] . While environmental impact assessment (EIA) has mainly been used to assess the environmental impacts of context-specific construction projects, the SEA mechanism has been employed on a higher decision-making level to assess the environmental impacts of spatial policies and plans [94] . Furthermore, SEA plays a fundamental role by strategically addressing impacts on biophysical, institutional, social, and economic settings, as well as by ensuring that the environmental issues are taken into account [95, 96] . Hendricks, in Hepperle et al., acknowledged that soil sealing reduces permanently the available agricultural land. He then suggested that urban regions could use the building land potential of inner areas to halt and reverse soil sealing and the consequent land degradation. This potential refers to brownfields, gaps between buildings, and densification potential. Hendricks also suggested that planning for the unsealing of outdated roads would be an important measure for expanding agricultural areas [83] . Soil unsealing is a process intended to remove the artificial surface and convert the area to an urban park, or to restore soils for agriculture and forestry [4] .
Given these findings, we argue that there is an evident gap in the strategic spatial planning literature, in terms of mechanisms describing the role of strategic planning in reducing land degradation. Even the most recent spatial planning scholarship neglects land degradation. This is surprising, because newly published papers on land degradation neutrality, a concept that is focused on maintaining or enhancing land-based natural capital and its associated ecosystem services, suggest the need to increasingly integrate land degradation into existing spatial plans [5] [6] [7] . The next section takes these and other shortcomings of the strategic spatial planning literature into account to propose future research directions.
Future Research Directions
A research agenda is sketched in this section, with the goal of supporting strategic spatial planning and land-use policymaking to cope with the global phenomenon of land degradation. The review clearly shows that the importance of preventing or neutralizing land degradation appears to be overlooked by strategic spatial planning researchers. Furthermore, little is known regarding how strategic spatial planning can effectively contribute in addressing this global phenomenon.
The fact that land degradation is not being adequately addressed in strategic spatial planning is even more worrisome in the current context of an increasing interest in strategic spatial planning as an active force suited to support spatial transformation in urban regions in the long term [97] [98] [99] [100] [101] . It is of vital importance, therefore, to raise awareness, so that future land management decision-making could lead to more sustainable and resilient agricultural systems, landscape conservation, and the preservation of ecosystem services in urban regions. In general, this research agenda advocates that both academic and policy-oriented research must become more active in nurturing responsiveness concerning land degradation. Specifically, this agenda suggests that strategic spatial planning research must move far beyond the acknowledgement that (i) environmental issues have to be addressed, (ii) sustainable development practices must be implemented, and (iii) strategic spatial plans must be prepared through the involvement of all sectors of society [32, 66] . These aspects have been part of the strategic spatial planning discourse for the past 25 years, as the above results demonstrate, yet have had little impact on overturning the progressive degradation of land in urban regions, including the degradation of the most fertile agricultural lands [30, 34] .
Future research on strategic spatial planning should become more action-based and practice-oriented in terms of land degradation, by employing specific data on land use and soil quality. This could be achieved if strategic spatial planning researchers are willing to engage more with land use and soil science. For example, the CORINE land cover database shows significant changes in land use for Europe that have an impact on soil [102] . By incorporating data provided by this database, strategic spatial planning could play an important role in supporting sustainable land management policies, by balancing the quality and characteristics of different land areas and soil functions against competing objectives and economic interests. In addition, more case studies in urban regions are clearly needed to solidify the emerging understanding of land degradation and soil sealing processes. This type of research is best conducted through mapping techniques [103, 104] . In this regard, the use of a geographic information system (GIS) could support strategic spatial planning researchers in (i) mapping ecosystem services, (ii) identifying the most fertile soils in urban regions, and (iii) devising strategies tailored to soil quality of within urban regions.
Strategic spatial planning usually requires prior vision building, i.e., it follows a trajectory from envisioning and a strategy-making process (the plan-making phase) to a final plan implementation phase. Envisioning is especially necessary to trigger change and raise awareness of the need to do things differently [84] . However, the strategic spatial planning literature has largely been proposing the same "new" kinds of spatial transformations, i.e., new housing settlements, new roads, new industrial or retail facilities, and new sportive or cultural venues. Expanding from Tobias' insights [30] , future research should therefore also consider developing strategies to support the preservation of green and agricultural areas, and to move from sustainable land management to overall sustainable spatial transformation.
This literature review shows that in spite of claims about including soil unsealing measures in brownfield redevelopment projects [4, 27] , brownfield redevelopment land is hardly referred to in strategic spatial planning. Strategic spatial planning research, consequently, must explore ways to better propose planning interventions and spatial strategies that support the transformation of brownfields [105] [106] [107] , as well as effectively devise growth-management policies [108] and restrict urban sprawl [109] . Brownfield land, for example, can be defined as land that has previously been developed, but which is not in current active use or remains vacant for redevelopment [105, 106] . Brownfields are part of the urban structure, and they are often easily accessible to existing technical and social infrastructures within an urban region. Through their redevelopment, the conversion of agricultural land or forests to urbanized land can be diminished, and urban sprawl tendencies contained. The redevelopment of brownfields is hence often part of spatial policies that support compact cities and densification [107] , but could be more enthusiastically integrated into strategic spatial planning. The research on brownfields provides a number of examples of how such areas can be reclaimed, thus improving the environment. In Portugal, for example, the International Exhibition in 1998 (popular know as Expo 1998) was implemented on a large piece of brownfield land in the eastern part of Lisbon. This area, now known as Parque das Nações, was redeveloped after Expo 1998, and has become an urban area with commercial spaces, offices, housing, and transportation hubs (Gare to Oriente) integrated into green spaces, and continues to attract many people. This case and other best practices in brownfield redevelopment could be taken as comparative examples in further research. The work of Tobias et al. offers other interesting examples of brownfield regeneration and soil unsealing [4] .
Redeveloping brownfields instead of developing on greenfield land reduces net soil sealing and further land degradation [100, 110] . Restoring degraded lands is important, because the demand for accessible fertile agricultural soils is increasing as human population and consumption escalate globally. More research is also needed on how to effectively integrate growth-management policies, like those intended to control urban sprawl, into strategic spatial planning. Existing research reveals that establishing rigorous restrictions and heavy financial penalties on development activities that occur outside the planning boundary could contain urban sprawl [109] . Yet doubts remain as to whether these types of financial schemes are truly effective in today's context of speedy urbanization and the growing pressures of private economic actors on the consumption of fertile agriculture land, as well as on greenfields in general. Strategic spatial planning research would greatly benefit from more cross-case comparative studies, particularly of those involving brownfield regeneration and growth-management policies focused on managing the location, timing and quality of urban development [108, 111] . Processes of strategic spatial plan making and plan implementation could become more effective if supported by scientific research, showing how some urban regions have been integrating soil unsealing measures and procedures to ameliorate contaminated soils into their strategic spatial planning processes.
The outlined findings suggest also that the strategic spatial planning scholarship might further benefit from deepening the interrelationship with socio-ecological systems research [112, 113] . A socio-ecological systems approach to strategic spatial plan making, for example, might be particularly useful to better understand how land degradation affects people and nature, because of its impacts on fertile agricultural soils, food production, drinking water purification, natural habitats, and recreation areas. Furthermore, in today's strategic planning practices, socio-ecological systems are already a relevant topic, especially in the context of climate change adaption and resilience [114] . This is also in line with Stolte et al., who suggest the integration of ecological and social solutions to foster ecosystem services in urban regions [17] .
In the following, we suggest a succinct list of the main tasks and priorities, in the form of a research agenda intended for all actors at the interface of strategic spatial planning and land degradation, in order to better cope with the global phenomenon of land degradation. We acknowledge, however, that the potential applications of some of these recommendations are challenged by power relations, governance arrangements, and funding mechanisms, as underlined in Oliveira and Hersperger [33] , and that they require long-term and cross-disciplinary research, as recently called for by Bai et al. [115] :
(i) Developing and disseminating methods to assess the impacts of soil sealing could help to ensure public support in devising soil unsealing strategies, to mitigate land degradation; (ii) Developing procedural, planning, and economic strategies to control sealed soils-for example, by supporting the re-use of empty buildings, brownfield lands, unused transportation infrastructures (e.g., rail and road networks), and by increasing the density of developed land, which alleviates, at least partially, the need for further soil sealing and land consumption; (iii) Actively involving land degradation specialists in, for instance, the processes of strategic spatial plan making and plan implementation, as they could support strategic planners and their initiatives to address soil contamination issues, which are a primary barrier to brownfield redevelopment [116] ; (iv) Developing the means to strengthen engagement and knowledge exchange initiatives between strategic spatial planning experts, land system scientists, policymakers, and the citizens could contribute to a transdisciplinary coproduction of growth-management policies that support urban densification and urban containment [117] , as well as urban sprawl control measures [118] ; (v) Mapping soil quality and associated ecosystem services, and integrating crowdsourced geographic information could lead to more effective processes of strategic spatial planning, in the sense of locating, for instance, areas for growth and the protection of fertile soils;
The outlined future research directions are essential for improving existing knowledge about the role strategic spatial planning can play in preventing, terminating, and effectively addressing land degradation in contemporary urban regions.
Despite efforts to systematically assemble a sound set of studies and published records, there are of course limitations to this review paper. First, the study is limited to published literature, as it relies mainly on scientific journal articles retrieved through the selected databases [45, 46] ; it is likely that there are undocumented cases of urban regions that successfully address land degradation in their strategic plans. Second, the content analysis is based on results reported by other authors in those selected publications, and there is little space to control for the quality and completeness of their results, or for their selective biases. These drawbacks notwithstanding, this research presents a broad reading of the state of the literature on strategic spatial planning, and finds noteworthy trends concerning land degradation, soil sealing, and sustainable land management, which will contribute to opening up new research avenues.
Conclusions
The results of this systematic literature review have revealed a growth in environmental and sustainability concerns in strategic spatial planning literature over the past two decades. The results also showed various shifts in the objectives of strategic spatial planning between 1992 and 2017. Throughout the 1990s, for example, strategic spatial planning was promoted as a markedly different practice than traditional land-use planning. In the first decade of the 2000s, strategic spatial planning was mainly preoccupied with controlling urbanization, territorial competitiveness, and strategic positioning. Between 2010 and 2017, the strategic spatial planning scholarship witnessed a tightening of the strategic approach, as a result of market forces and economic interests. This shift has prompted several critiques of strategic spatial planning. The ever-growing challenges of the soil, water, and biological degradation of land systems have been lightly addressed by the strategic spatial planning literature, as revealed. Additional cross-disciplinary research is needed, however, to understand the extent to which planning practice has been coping with such global environmental challenges.
Given the lack of attention paid in the strategic spatial planning literature to phenomena of land degradation, such as soil sealing, this paper points out future research directions. The presented research agenda is expected to expand the strategic spatial planning scholarship, mainly by recommending possible theoretical and empirical linkages among strategic spatial planning, land degradation, and sustainable land management. Strengthening these connections would require a stronger integration of the expertise and concerns of land degradation specialists into strategic spatial planning processes in and for urban regions. The agenda acknowledges that effectively addressing land degradation worldwide will have co-benefits for climate change mitigation and biodiversity conservation. In addition, neutralizing the negative effects of land degradation would contribute to enhancing food security and sustainable livelihoods. The agenda, furthermore, emphasizes that it is paramount to develop strategic spatial planning mechanisms that are effective in terminating land degradation, but active also in restoring degraded lands and unused sealed soils, such as outdated industrial and commercial facilities in core urban areas or their vicinity. Including the restoration of degraded land into strategic spatial planning is an indispensable prerequisite to re-establish any lost ecosystem services in urban regions facing exponential urbanization. It is also crucial to develop and further implement growth-management policies, for example through building densification, in order to effectively steer urban development towards compact urban forms.
Based on the findings of this study, we would argue that the strategic spatial planning literature has been demonstrating awareness regarding environmental issues, and has suggested a number of interventions intended to contribute to environmentally sound development. Academics, but mostly practitioners and policy makers, must acknowledge that preserving land and ecosystem services is vital for human survival, and for the sustainability and livability of urban regions. The challenges to agriculture we face today, for instance, are unlike anything we have experienced before. Tackling these and other challenges posed to ecosystem services requires revolutionary spatial planning mechanisms and land-use management policies, in order to solve land degradation, food production, and sustainability problems. This can only be achieved if policymakers involved in strategic spatial planning have concrete evidence about, for instance, soil quality, or information about where contaminated soils are located, to help them manage land in a more sustainable manner, and thus to counteract the negative effects of land degradation. At the same time, we acknowledge that the scope and applicability of measures to alleviate land degradation are stymied by competing interests (e.g., preserving fertile soils versus expanding residential areas) and power struggles between, for example, environmental organizations and real estate developers.
It is important to convince policymakers that the concept of "smart cities", for example, is not only about the implementation of technologies, but also about human-oriented and nature-based strategic spatial planning. The redevelopment of brownfield land, together with growth-management policies, must be communicated as a "smart growth" strategy. Providing scientific-based evidence tailored to the realities of a territory, the availability of technologies, and of crowdsourced geographic information means that strategic spatial planning would become more effective in halting and reversing the deep conundrum of land degradation in contemporary urban regions.
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